Special Issue on Air Traffic Management Vittorio Di Vito
Air Traffic Management is experiencing important changes these years, and more radical innovations are foreseen for the coming decades, due to the need of suitably facing the expected increase in air traffic volume and the related social and environmental impact. The overall air transport system, encompassing aircraft, airports and ATC/ATM is subject indeed to modernization in order to improve its efficiency, with the final aim of increasing its environmental, economic and social sustainability, taking into account the growth of the traffic volumes expected in the coming decades and the extensive use of new types of vehicles, such as the remotely piloted aircraft systems.
These challenges are included in the framework of international initiatives and research programmes like SESAR JU, NextGen, CleanSky and Horizon 2020 and political bodies too, like the European Commission, provided recommendations about the theme of the air transport sustainable growth. At very high level, the challenges that the air transport system modernization is expected to face include the increase of the airspace capacity while ensuring suitable traffic safety levels, the increase of the air traffic control and management efficiency, the increase of the airport operations cost-efficiency, the reduction of fuel consumption and related polluting emissions, the reduction of perceived noise.
In order to successfully manage these challenges, many research and development activities are needed, covering a very broad scope of scientific and technological themes. On one hand, ATM-related research issues range from the topic of safe integration of Remotely Piloted Aircraft Systems (RPAS) into the civil airspace to the one of the overall ATM system resilience, so leading to the need of performing studies at overall air transport system level. On the other hand, the global air transport system modernization can be pursued only through the innovation of all its relevant components: for instance, the RPAS integration requires the development of suitable Traffic Avoidance (i.e. self-separation) and collision avoidance on-board systems acting at vehicle level, so leading to the need of performing ATM research activities also at vehicle level. Further topics to be addressed are the ones related to the concepts of reference business trajectory and, in the future, of 4D contracts, which require radical step change in the way the vehicle flight is managed, shifting from the current routebased management concept to the final concept of individual aircraft contract assignment. These considerations motivate the effort that is ongoing towards the development of suitable 4D trajectory generation and management tools and innovative flow management concepts. From the navigation perspective, then, the universal introduction of higher performances navigation systems like Global Navigation Satellite System (GNSS) is another research theme always present in the ATM framework. From the surveillance perspective, furthermore, a very important and revolutionary phase is going to be launched in the very near future, due to the mandates for the generalized implementation of Automatic Dependent Surveillance -Broadcast (ADS-B) devices in the aviation, which allows strongly improving the traffic surveillance capability and enables new possibilities for traffic management and automation. Recently, for instance, ADS-B-based automatic systems for traffic avoidance and collision avoidance are studied, with the aim of facilitating the integration of RPAS and drones in the civil airspace. The just abovementioned drones, then, will likely represent an issue for the air transport system in terms of safety and security, due to the unavoidable difficulty to manage the presence of the multitude of these small flying objects that is more and more invading the low-level airspace; therefore, research activities will be needed about drones-related safety and security issues. The environmental impact of the air transport, above clearly indicated as the most important social and economic related issue affecting the air transport system optimization, requires furthermore relevant research efforts in order to allow reducing fuel consumption, pollutants emissions and noise impact. These considerations motivate dedicated research activities addressing, for instance, the design of improved continuous descent and curved approach trajectories and the development of new methodologies to increase the airport throughput. Finally, the consideration of new actors in the air transport system is also a topic to be addressed by researchers: Personal Air Transport System (PATS) is envisaged as an innovative traffic component over the 2050 time horizon when also completely autonomous unmanned vehicles will be likely a reality, RPAS are expected to be present already in the SESAR ATM final environment, and small air transport (SAT) vehicle are currently subject to research and development activities.
From the above considerations, not aimed to be exhaustive but motivated by the need of emphasizing the very wide air transport system research framework, it is of course evident that not all these topics can be completely addressed in a single book or in a special issue like this one I am pleased to introduce. Nevertheless, some relevant research contributions provided by researchers from many countries are here collected, covering the most part of the relevant topics above indicated. Thanks to the important work of all the researchers contributing to this special issue, the papers here presented provide step forward towards the air transport system modernization final objective and can be for sure useful to stimulate further work on these topics at international level.
